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I. INTRODUCTION 
 

TTM 20188 is a residential subdivision of approximately 76 gross acres into 
195 single family residential lots, located at the southeast corner of Olivine 
Road and Monte Vista Road in the City of Victorville. The property is 
irregular in shape and is bordered on the west by Monte Vista road, which is 
paved. There is no existing development in the immediate area. Minimum 
lot size is 7,200 sf.  This project should not be considered a “priority 
project” and thus WQMP calculations are provided, but a WQMP should be 
prepared with the final drainage report and project design.  

                   
The purpose of this study is to determine the I0-year and I00-year storm 
runoff emanating from on-site for TTM 20188. The study will determine the 
peak flow rate for the existing condition, the peak flow rate for the 
proposed condition, proposed condition flow rate routed through four 
combination water quality and detention basins.  Additional analysis will 
confirm hydraulic capacity of proposed street sections compared to 
rationale expected runoff.   

The scope of the study includes the following:    

• Determination of points of flow concentration and watershed areas.  
• Determination of the I00-year 24 hours storm runoff based upon the 

onsite drainage conditions utilizing the San Bernardino County Flood 
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Control District (SBCFCD) SCS Unit Hydrograph Method. 
• Determination of the 10-year and I00-year peak flow rates for the 

offsite area utilizing the San Bernardino County Flood Control District 
(SBCFCD) Rational Method. 

 

II. SITE DISCUSSION 
 
The current property is vacant, undeveloped and undisturbed land with 
uniform slope of approximately 1.5 percent. The topography indicates that 
the runoff drains in a northerly direction in the form of sheet flow, and 
there is a ridge through the middle of the site that splits the flow east and 
west.  There is a defined wash on site, running through the middle of the 
site, and is identified in the Baldy Mesa MDP as line A-06.  Refer to 
Appendix A for additional detail.   

 
  

III. RAINFALL DATA 
 

The San Bernardino County Flood Control District (SBCFCD) hydrology 
Manual, (Reference 1) was used to develop the hydrological parameters for 
the 10-year and 100-year storm events.  The Rational Method was used to 
determine the peak flow rates associated with the existing project 
conditions as well as the time of concentration used in the Unit Hydrograph 
method.  In addition, the Unit Hydrograph Method was utilized to determine 
the runoff volume.  Computations were performed using the CivilCADD 
drainage software for San Bernardino County Developed by CivilDesign 
Corporation. 
 
Rainfall data was taken from the isohyetal maps from the SBCFCD hydrology 
Manual.  
 

Return Period – Duration Isohyetal (in) 
10 year – 1 hour 0.80 
2 year – 6 hour 0.70 
2 year – 24 hour 1.00 
100 year – 1 hour 1.10 
100 year – 6 hour 1.80 
100 year – 24 hour 3.00 

 
Hydrologic Soil Group varies with both “A” and “C” soils present, and an 
Antecedent Moisture Conditions (AMC) 2 (10yr) and 3 (100yr) are used for 
the study area. The percentage impervious is 60, and the SCS runoff is 47 
(weighted) for area A, and 32 for area B.  Refer to Appendix D for additional 
detail.   
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The projects runoff is designed to be contained in four basin that will act as 
both water quality infiltration, and flood storage for peak runoff mitigation.  
The 100- year 24 runoff event is the limiting factor for design. 
 

IV. ONSITE RUNOFF 
 
Existing Condition/Pre Development 

While the runoff from the subject site in the existing condition is primarily 
sheet flow, there are two main concentrations of flow that have been 
analyzed.  The eastern 47.9 acres drains northeasterly to the southern side 
of Olivine Road and continues northerly.  It is shown as Area B and Nodes 
201 to 203 on the Existing Conditions Drainage Exhibit in Appendix A. The 
second area is the western 31.7 acres that drains northwesterly to the 
southern side of Olivine Road and continues northerly.  It is shown as Area A 
and Nodes 101 to 103 on the Existing Conditions Drainage Exhibit in 
Appendix A. The peak flow rate in the existing condition is 34.6 cfs for Area 
A, and 53.8 cfs for Area B. 

Proposed Condition/Post Development 

The proposed condition is to utilize four main basins for water quality and 
flood routing for the two main areas.  The basins within each area will 
equalize and function as a single unit.  The Rationale method was prepared 
for determination of time of concentration for use in the development of 
the Unit Hydrographs.  The post development 100 year 24 hour runoff for 
area A is 56 cfs and 5.6 ac-ft.  The post development 100 year 24 hour 
runoff for area B is 75 cfs and 6.6 ac-ft.  
 
The post development runoff is then routed through the proposed basins to 
confirm post development runoff could be mitigated to less than pre-
development runoff.  The four main basins are designed to be dual purpose 
retention and detention basins with the bottom one (1) to two (2) feet for 
water quality retention only, with no outfall, relying on infiltration.  The 
storage above that is detention for the flood storage and volume needed for 
peak flow mitigation.  In order to drain the top volume, or flood storage, 
outlet pipes have been shown and used for preliminary calculations.  The 
following is the detail for the two main basins shown on the TTM; 
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 TTM 20188 Basins within A (West) Details      

Elevation 
[ft] 

Volume 
[cf] 

Volume 
[ac ft] 

Total 
Vol [cf] 

Total 
Vol 
[ac 
ft] 

Q 
out 
[cfs]

Notes    

324.5  x  x  x  x  WQ only with no outfall  

325.5  32742  0.75  32742  0.75  0 

     

326.5  36762  0.84  69504  1.59  4.0  Flood Mitigation, above 
WQ volume with 
controlled outlet 

327.5  40928  0.94  110432 2.53  13.0

328.5  45241  1.04  155673 3.57  18.0

  TTM 20188 Basins within B (East) Details      

Elevation 
[ft] 

Volume 
[cf] 

Volume 
[ac ft] 

Total 
Vol [cf] 

Total 
Vol 
[ac 
ft] 

Q 
out 
[cfs]

Notes    

316.7  x  x  x  x  WQ only with no outfall  

317.7  21160  0.49  21160  0.49  0 

318.7  25161  0.58  46321  1.07  0   

     

319.7  29305  0.67  75626  1.73  12.0 Flood Mitigation, above 
WQ volume with 
controlled outlet 

320.7  33590  0.77  109216 2.50  40.0

321.7  38017  0.87  147233 3.37  51.0

 
After routing through the proposed basins the post development 100 year 24 
hour runoff for Area A is 13.5 cfs with 2.64 ac-ft stored, and for Area B is 
35.9 cfs with 2.4 ac-ft stored.  Preliminary storm drain capacity was used 
for calculations. However, infiltration was not considered and may provide 
significant infiltration potential (with Type A soils). At time of final design 
the final outlet structures shall be specified and designed per this report, 
and additional routing calculations should be prepared. Refer to Appendices 
D and E for detailed output files and the TTM for grading detail.   
 
The primary hydraulic design elements are the roads and the storm drain.  
Roads within the project will be used to carry runoff.  At the minimum 
design slope of 0.5% the roads can carry 37 cfs within the curbs and 52 cfs 
within the right-of-way.  As design grades are increased, the streets can 
carry much more than that.  Refer to Appendix E for details.  The project 
has been analyzed at the worst case condition location (points 103 and 203) 
and at final design curb openings and storm drain will be designed to accept 
the post development runoff into the basins for routing.  The basins are 
designed to equalize via 24” pipes.  The outlet pipe from the western basin 
system is preliminarily sized at a 24” pipe.  The outlet pipe from the 
eastern basin system is preliminarily sized at a 36” pipe. Refer to the 
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Proposed Conditions Drainage Exhibit in Appendix A and Appendix D and E 
for additional detail.   
 

V. OFFSITE RUNOFF 
 
The Baldy Mesa Master Drainage Plan (MDP) indicates Regional Facility Line 
A-06 traversing the subject property.  This is supported by the previously 
approved TTM 17950 that also indicated a master plan channel through the 
center of the site. Design of this project has been designed to be cohesive 
with the approved TTM 17199 channel alignment (project directly north of 
subject site), and the channel details have been matched.  Per the MDP, 
this section of Line A-06 will carry 874 cfs.  The channel designed as part of 
this project has been designed using this peak flowrate.  Refer to the 
channel section on the proposed condition exhibit for additional detail.  At 
time of final design, the channel will be designed in detail to control 
erosion by keeping velocities below erosive levels or protecting the channel 
sides.  As there is no development surrounding the property, this project 
will establish the concentration of flow and the alignment of the channel.  
The southern boundary of the site has been designed with a temporary 
channel to accept the flows south of the property and concentrating them 
into the channel.  Once the property to the south is developed this 
temporary channel will not be necessary.  Refer to Appendix E and the TTM 
for preliminary channel details.     
 

VI. STORMWATER TREATMENT 
 

Stormwater treatment will be provided by the bottom of the proposed 
basins, where the required volume will infiltrate into the groundwater.  As 
shown on the TTM, the basins exceed the required water quality volume.  
At time of final design percolation testing will be required to confirm rates 
are sufficient to de-water the basins. Water quality calculations were 
prepared based on the San Bernardino County Model Water Quality 
Management Plan Guidance document. The following calculations were used 
in preliminary sizing of facilities; 

 
- WQ Contributing area 

o Area A – 31.7 acres 
o Area B – 47.9 acres 

- 2 yr 1 hour rainfall – 0.39” 
- Impervious ratio – 40% (from SBCFCD hydrology Manual) 
- CBMP = 0.28 
- Drainage Area Region – Desert – Regression Coefficient P6 = 1.2371 
- P6 = 1.2371 x 0.39” = 0.48” 
- Regression Constant a = 1.963 for 48 hours 
- P0 = a * CBMP * P6 = 1.963 x 0.28 x 0.48 = 0.264 
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- V0 = (P0 * A)/12 
o VA = (0.264 x 31.7)/12 = 0.70 acft  
o VB = (0.264 x 47.9)/12 = 1.05 acft  

 

VII. CONCLUSION 
 
The proposed development of tract 20188, a 76 gross acres, 195 single 
family detached subdivision can be mitigated as designed and analyzed in 
this report to be compatible with the City of Victorville Master Plan of 
Drainage (Baldy Mesa MDP). The development of the subject site will not 
adversely affect area drainage patterns, impact any of the surrounding 
properties, or change any of the regional master plan facilities 
contemplated in the MDP.  There will be a concentration of flow at the 
outlet for Line A-06, but that is proposed following the MDP, and TTM 
17199.  The Site will construct combination retention and detention basins 
of sufficient size to handle water quality through infiltration, and flood 
mitigation through detention.  The streets have been analyzed and 
confirmed to contain the 10 year runoff within the curb, and the 100 year 
runoff within the right of way.  At time of final design, the basins and outlet 
structures will need be designed and analyzed in conjunction with final 
grading and paving plans, street grades and curb inlets will need to be 
designed and sized to confirm capacity with final street design. 
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APPENDIX A: 
PROJECT PRE AND POST CONDITION EXHIBITS 
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APPENDIX B:  
BALDY MESA MDP FACILITY MAP 
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APPENDIX C:  
TTM 20188 
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APPENDIX D: 
PROJECT RATIONAL  

SCS UNIT HYDROGRAPH  
HYDROLOGY STUDY INFORMATION 
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APPENDIX E:  
PROJECT HYDRAULIC CALCULATIONS 

 














